













Dave Schrader, known to his friends as “Dr. Dave,” worked for 24 years in advanced 
development and marketing at Teradata, a major data warehouse vendor.  I’ve known him since 
his days at Purdue, where I was on the faculty and he was a Ph.D. student. Although he retired 
in 2014, he still gives talks on business analytics and since retiring has spent time exploring the 
field of sports analytics. In the past two years, he has given more than 40 sports analytics talks 
on college campuses—often meeting with students, faculty, as well as athletic departments—in 




























well	 as	 roster	 decisions,	 analysis	 of	 each	 competitor’s	 strengths	 and	 weaknesses,	 and	many	
game-day	decisions.		
It	 is	a	hot	area	right	now,	because	sports	 is	big	business.	According	to	Price	Waterhouse,	 the	





topics	 like	 analyzing	 fan	behavior,	 ranging	 from	predictive	models	 for	 season	 ticket	 renewals	





strength	and	 fitness	as	well	 as	development,	 and	predictive	models	 for	 avoiding	overtraining	
and	 injuries.	Concussion	 research	 is	 a	hot	 field.	 Team	analytics	 include	 strategies	and	 tactics,	
competitive	 assessments,	 and	 optimal	 roster	 choices	 under	 various	 on-field	 or	 on-court	















the	 idea	 of	 how	 a	 general	manager	 can	 use	 data	 and	 analytics	 to	 turn	 a	 losing	 team	 into	 a	
winner.	 In	 this	 story,	 the	 A’s	 used	 analytics	 to	 draft	 players	 who	were	 able	 to	 get	 on	 base,	
compared	to	 traditional	measures	 like	stolen	bases	or	 runs	batted	 in.	That	 insight	provided	a	











were	 happy	 to	 provide	 data	 to	 the	 business	 school	 faculty	 so	 students	 could	 study	 these	
problems	and	make	recommendations.			
On	 the	 team	operations	 side,	we	have	 an	 interesting	 project	 underway	 in	which	 a	 defensive	
coordinator	at	the	University	of	Dubuque	supplied	us	with	a	complete	season’s	game	film	and	
annotations	 for	 each	 American	 football	 play	 in	 Excel.	 Our	 goal	 is	 to	 create	 better	 predictive	
models	for	what	play	the	offense	might	run	next,	given	the	offensive	formation,	the	number	of	
yards	to	go,	the	location	of	the	ball	on	the	field,	the	opposing	team’s	history	of	tendencies,	and	














DD:	 A	 predictive	 model	 the	 students	 built	 uses	 a	 decision	 tree	 with	 four	 factors	 to	 predict	
whether	the	offense	is	likely	to	run	or	pass	on	the	next	play	(see	Figure	1).	Using	a	training	set	
of	540	plays,	they	split	at	the	first	level	based	on	the	offensive	personnel	formation	(21,12,	30	…	
indicates	 a	 formation	 with	 lots	 of	 runners	 and	 tight	 ends;	 10,11,	 22	 …	 indicates	 more	 pass	
receivers).	For	each	split,	you	can	see	the	probability	of	a	run	or	pass	play.		At	the	second	level	
split	 for	 high	 probability	 passing	 formations,	 the	model	 splits	 on	whether	 it’s	 first	 or	 second	
down,	or	third	or	fourth	down.	At	the	third	level,	they	refine	first	or	second	down	projections,	
which	depend	on	the	score	differential.	 	For	third	and	fourth	down,	the	split	 is	on	distance	to	
the	 first	 down.	 	What’s	 noteworthy	 is	 this	model	was	 built	 in	 only	 one	week,	 yet	when	 the	
students	ran	it	on	the	test	data	set,	they	achieved	75	percent		accuracy—not	bad!		
	
Total # of Plays: 540
Percentage of Run: 46.48%
Percentage of Pass: 53.52%
Total # of Plays: 155
Percentage of Run: 79.35%
Percentage of Pass: 20.65%
Total # of Plays: 385
Percentage of Run: 33.25%
Percentage of Pass: 66.75%
If Off_Pers is 
12, 21, 30, 31, 32 10, 11, 20, 22 or Missing
Total # of Plays: 294
Percentage of Run: 38.78%
Percentage of Pass: 61.22%
Total # of Plays: 91
Percentage of Run: 15.38%
Percentage of Pass: 84.62%
If it is...
Total # of Plays: 162
Percentage of Run: 50.62%
Percentage of Pass: 49.38%
Total # of Plays: 132
Percentage of Run: 24.24%
Percentage of Pass: 75.67%
1st or 2nd Down 3rd or 4th  Down
We are       leading or tied We are behind
If...
Total # of Plays: 25
Percentage of Run: 44.00%
Percentage of Pass: 56.00%
Total # of Plays: 66
Percentage of Run:   4.55%
Percentage of Pass: 95.45%
Less than 5 yards
If the distance to    achieve the next down



















performance	 improvements.	 	 All	 have	 strengths	 and	 weaknesses.	 For	 example,	 most	 GPS	
systems	for	player	tracking	work	well	outside	but	not	 inside.	 	Some	systems	measure	internal	











Collegiate	 Athletic	 Association).	 There’s	 a	 great	 project	 underway	 at	 the	 University	 of	
Tennessee	at	Chattanooga	and	Auburn	University	to	build	predictive	models	for	injuries	based	







DD:	 Analytics	 is	 also	 coming	 on	 strong	 in	 sports	 journalism.	 At	 the	University	 of	 Arkansas,	 a	
sports	 information	reporter	named	Roland	Liwag	used	a	Zephyr	vest	 to	 instrument	 their	best	
basketball	player.	The	coach’s	goal	is	called	“Fastest	40,”	meaning	he	wants	his	athletes	to	be	
able	 to	play	at	peak	performance	 through	a	40-minute	basketball	game	without	gassing.	 Just	
for	 fun,	 Roland	 put	 a	 vest	 on	 himself	 and	 then	 drew	 graphics	 that	 show	 how	 well	 Moses	















DD:	One	fascinating	study	 I	 found	 in	a	TEDX	talk	by	Prof.	 Jocelyn	Faubert	at	the	University	of	
Montreal	 is	 called	 the	 “Motion	Object	 Test”	with	 eight	 animated	balls	 on	 a	 screen.	 Four	 are	

















Figure	 3.	 	Geometrical	 3D-MOT	 speed	 threshold	means	 for	 308	 individuals	 on	 a	 log	 scale	 separated	
into	professional,	elite-amateur	and	non-athlete	university	students	as	a	function	of	training	sessions.	



























the	NBA	basketball	 teams	were	 in	 attendance,	 80	percent	of	 the	NFL	 football	 teams,	 and	70	
percent	of	the	MLS	soccer	teams	sent	people	to	this	event.	And	it’s	not	just	Americans;	 I	met	
people	from	Australia,	Germany,	Italy,	and	Russia.				
There’s	 also	been	a	big	 increase	 in	 the	number	of	universities	 sending	 coaches,	 trainers,	 and	
students	 to	 this	 event.	 I	 even	 spoke	 with	 several	 high	 school	 math	 teachers	 who	 are	 now	
incorporating	 sports	analytics	 into	 their	 curriculum.	 	 It’s	a	good	way	 to	get	 students	 to	 study	
STEM	subjects,	because	it	all	begins	with	data	collection.	There	were	also	25	vendors	showing	






numerous	 college	 teams	 competing	 to	 analyze	 a	 mock	 soccer	 game	 that	 was	 played	 in	
Germany.1	 	 I	 liked	 this	write-up	 by	 students	 at	 Vanderbilt	University	who	participated	 in	 the	
contest	[2].	The	kinds	of	analytics	included	how	far	players	were	running	and	how	fast,	degree	
of	ball	possession	by	individual	players	and	teams,	and	heat	maps	showing	where	on	the	field	
the	ball	was	 located.	 	The	focus	of	the	student	paper	 is	on	building	a	distributed	event-based	
processing	system	to	handle	the	real-time	data	and	analytics.		
While	how	far	people	run	might	be	helpful	for	analyzing	fatigue	and	driving	game	substitution	
decisions,	 the	 more	 interesting	 question	 is	 how	 each	 team	 plays	 offense	 and	 defense.	 An	
excellent	piece	of	 research	can	be	found	on	the	MIT	SSAC	website,	which	was	presented	this	
past	March	 [3].	 These	 researchers	 analyzed	game	play	 styles,	 showed	who	 is	 good	or	bad	at	












For	 soccer	 fans,	 an	 excellent	 book	 that	 explodes	 many	 commonly	 held	 soccer	 myths	 is	 The	
Numbers	Game	by	Chris	Anderson	and	David	Sally	[4].	
	
WT:	Do	you	 foresee	 that	 analytics	will	 be	used	during	games,	perhaps	 to	 change	 tactics	or	
replace	players	while	the	game	is	going	on?	
DD:	That’s	a	possibility,	but	often	there	are	league	rules	that	prevent	the	use	of	analytics	during	
the	game.	 Some	 leagues	are	experimenting	with	allowing	 sensors	 for	measuring	workload.	 	 I	
think	 this	 will	 evolve,	 but	 an	 interesting	 phenomenon	 is	 that	 many	 pro	 leagues	 want	 some	
degree	of	parity	or	 at	 least	 table	 stakes	 for	data	and	analytical	 insights.	 	 If	 one	 team	has	 far	
superior	 insights	because	of	 their	 investments	or	vendor	relationships	 (think	Bayern	Munich),	
and	that	pays	off	in	a	winning	record,	it	forces	the	other	teams	to	adopt	technology.	Thus,	the	
competition	for	analysts	will	be	high.		In	many	pro	leagues,	the	video	systems	and	raw	data	are	





look	 at	 all	 the	 research	 reports	 and	 video	 links	 associated	with	 their	website.	 	 Book	 early;	 it	
always	sells	out.	
Faculty	and	students	should	 take	a	 look	at	 the	Teradata	University	Network	 (TUN).	 It’s	a	 free	
resource	that	provides	the	entire	technical	stack	needed	to	do	business	 intelligence	research,	
including	 free	 licenses	 for	 the	Teradata	data	warehouse,	 the	Teradata	Aster	big	data	 system,	
SAS	statistics,	Tableau	visualizations,	and	MicroStrategy	business	intelligence	tools.		TUN	is	used	
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